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1.0 CENERAL 

The PLI interface is the cieans thioutih khich data 

transfers and coBimunications between the port and 

iink/packet battels (NIA) occiir. The pert has a 

raaster/slave relationship yith the lirk pccket buiter 

cofflisinatioru iill data traftic and PLI runctions are 
controlled by the port. 



2,0 PLI IfiTtRf'ACE SIGwALS 

OlftFCTlOf* 

SJGNAL/S PORT LINK LINES LOGIC 

, 4 + -^ + -■ 

UAiA (7:u) ; 

SELECT : 

HCtfR ATTENTION : 

tUb OF FkAHE : 

XHTR ATTENTILN i 

PLI/LIfliK CONlkUL ; 

SECFIVE LSATI PA^ITlf : 
CLuCs^. : 

T 1j T^ T S T T ^"- r* » 

i ii i i. X t^.L^ i. i^ i • • 

THAN^fslT STAXUb i 



2.1 DATA <7:0) (Asserted Hiyh.) 

Thest lines are used to transler data to and troa the 
packet buflers and to pass control and status intoraiation to 
and Irom the link/buffer Oiodule. The PLl/Link control lines 
determine the direction and type oi inlor nation being 

transferred. 



2.2 SLLfcCT (Assertec Low) 

The select line Kust be asserted by the port to execute 
all data transxers aiid control functions. This line acts as 
an enable lor the PLi/Liiik control lines. The link «ill 
provide ?, puilup resistor or, this slcnai so that, if the 
port is not installed/ the link will not resi^ond to the 
lioating control imci,;. 
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2.3 RCVK ATTENTION (Asserted bighj 

Keceiver Aitention is d tli signal to the port. tshen 
asserted/^ it indicates that the receive status register 
contains valid status en the riext iracie to be urloaded troni 
the receive hutfer. It also signifies that the frame iauffer 
addresses are availaDle on the used butter list. 

I<eceive Ittenticn is asserted Hheri the destination 
address of the fraae is aqual to the address stored m the 
pnysical address register or the ajuiticast bit is set m the 
destination address of the fraae* It is cleared by the 
reset receive attention conijriaiid. 



2m H Lliu OF FRA;'-!l (Asserted itiyhi 

End of Fraiufe is a oiynal to the port data nower. »hen 
asserted it indicates tnat the prtiViotis byte of data read 
froB! receive itieffiory kas the last byte of the frsEie. End of 
frame siynai tiimng is the sawe as the data. Ihe signal is 

3SK«»rtPd tor one port rlocr. cyr?-3. 



«i.5 ,X«Th ATTEi«IlijA (Asserted hiyh) 

Transffiitter Attention is signal to the port i^rocessor. 
*her, asserted it indicates that tue trans»it status is 

available, oii the last irame transaitttc aLo that the 
transmit buffer Is available for the next fraae to be 
loaded. Trar.sBiit Attention is cleared by the read transmit 
status coRiffland. 



2.6 TLI/LINK CONTROL (Asserted Hiyh) 

There are four PLI/LinK control lines origiriating at the 
port which are used to control the interface activities of 
the packet buffet and link. Cortroi lines eencted by (*) 
utilize the data lines to pass auxilary control inforttatlon 

to the packet biiffer and link. The select line icust be 
asserted to maKe the control lines valid. 
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The control lines are encoded as tollous: 





FUi^CTiCN 




-* 
• 


FLl/LIMK CCNTHOL 


1. 


Ki XHIT euF 


(*) 


"T ^ 


1100 


i. 


X^;!T ACTION 


{*) 




Clio 


3. 


RO XMIT STATUS 






1101 


4. 


HD RFC BiSF 






0010 


5. 


RC REC STATUS 






1110 


6. 


UD USED BUF LST 






1011 


7. 


R£C TO AMIT BDF 






0011 


8. 


RESET R£C ATT 






0111 


9. 


Sis ABLE LINK CKtL 


(*) 




1000 


10. 


DISABLE LINIC CHTL 


(*) 




1001 


11. 


• ■'*W 'TVf"*^ -T^Mj-™ ,y^r. « 


tn 




OlCl 


12. 


WT FREE BUF LST 


(*) 




0100 


13. 


CLR PC¥ BUr 






0001 


14. 


i^T Aijko 


<*) 




iOiO 


15. 


RD REG 






0000 


16. 


«T kEG 


(*) 




1111 



2.t5.1 **T Xt^i? RUr (trite Transiit Cufter) - 

The write transmit tsuitet tunction kill caui:a the data 
presented on the data lines and its associated parity bit to 
De written into the transmit butter. The end oi fra»e bit 
Jill! ulki^c ie Aiittai* ui^ a 2ero. The btflt-r address 
counter will be incremented at tbe end ol each cycle in 
yhich the load transmit butter coffiwand is present. The load 
transmit bulier coaiojand is necessary for each byte transfer 
to the packet butter. 



2.6.2 XmIT action (four CcfflBsanc Groiip}. - 

The transfflit action coniBiand is a set ot four coafflands 
whose action depend upon the state ot port data hits C an'l 
1. Trie four transnit actlcn ccnaands and ccrrefinonding data 
bit coding are: 
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2mb»z.l KmIT fhAME (Tiansi^it Frame) 

Thii> consffand iiifcrsts the klA to begin trarsiivission of 
the traiTie stored in the transodt butler. It also clears the 
transmit atatUi> register. 



2.6.2.2 RESET TX BUi- ADRS (Reset Transmit Bufler Address) 

This command resets the transmit biiffet address counter 
to zero. 



2.6.2.3 TX eUF DEC (Decreaent Transmit fiulfer Address) 

This cojouiand causes the transrait buffer address counter 
to lae decrementea one count. 



2,ry,/M^ *T TX '^i'**^ <writ«* Tr^n<;»rit *^ufff»r "^rri "If '•'r ^ff ••Ig-j) 

This coii8.and cause;, the end of fraae bit to be torittea 
3E 3 ere irtc the trarsmlt butter at the currert address of 
the transfifit t»utier eddress counter. 



2.6.2 RD XKiT CTITUS (Reac Tr^rsniit Status) - 

This function «ill enaole the contents of the transaiit 
status register onto the data iines- The transait attention 
signal IS cieared. The trarsmit status register is 
described later in this document. 



2-6.4 RU REC BOF (Read Receive buffer) - 

This function 
enables the contents of the currently addressee location in 
the receive fcufter onto the date lines. The read address 
counter will be incremented at the end of edch cycle in 
which this function is asserted. The parity bit for the 
read data kill he passed to the port uith the data on the 
receive data parity line. 

The <iat? is availahie tcon? the receive buffer 
sequentially troiii the iirst ti'te received to the last byte 

received. 

The port iiust/ i^hiie reading the receive packet buffer, 
monitor the signal "end of traffie" in orcter to dttermme yhen 
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the last byte of trie traiiie has teen read. 



2.6.5 RD REC ST»4TUS {Read Receiver Status Register) - 

This tunctiori uill enable the contents oi the receive 
status register onto the data lilies. NOTE: The receive 
attention signal must lje asserted in order to obtain a valid 
receive status. The contents of the receive status register 
are oescribed later in this document. 



2.6.6 RD USED BUF LSI (Read deceive Meiscry Ised - Buffer 
address List). 

This cofflHiana will enacle the first byte oi the used 
buffer address list onto the data lines. The list contains 
addresses of data buffers used by the NlA during fraae 
reception. liiey are iirovided to the port in the order that 
they yere used by the iinic. 



2.6.7 RKC Tu XMIT BUF (Transfer Eyte Froas Receive - Memory 
To The Tr ansa* It riUtf er >. 

This coo^fisand causes the UlA to transfer one byte of data 
and its parity bit from the currently addressed location in 

receive inemciy to the currenliy addressed Iccation in the 
transmit buffer. Both address counters are ircremented at 
the end of each cycle this cosiaand is executed. 



i.6.b R£.SET KtC AIT (Reset Receive Attention) - 

This cororoand yili clear the receive attention signal. 

Mihen this function is ej<ecuted the current receive 
status is lost. 11 there is another fraffie in the receive 
buffer, the status for that frare Kill be avallcble when the 
receive attention signal is reasserted. 



2.6.9 FINABLE LI^K CCNTROL/DiSABLE LINK CONTSOL - 

Therr functions are used to enable and discole certain 
lojig term functions in the link and gacicfet buffer. A 
particular coi*troi may he set by ex«cutiry "eridole link 
control" witn aim the data line tit position 
corre3tondin<3 to that control. i\ control nay be cleared by 
executing "dis-sble link control" with a 1 in tfe proper bit 
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position. Transfers with a u in any bit positicn «ill have 
no etfect. 

The iiisk control reaister is described iatei in this 
docufiient. 



2.6.10 *.T fikC PUF Ul iDPS REGISTER - 

(write Receive Memory Butter Read Address lo The Read 

j^eaiory Address Register). 

This comniand causes the data preaented on the data lines 
to be yritteii rnto the receive butter read address register. 
The buffer address is con-bined with the read-r eceive-ajemory 
address counter to form a fourteen bit address. All or the 

lobei crdet »2dui:fci>ij Lits aie istt to zero. lat yoit aiust 
keep track of the auslser of bytes written into the aeaory 
and then urite a nei« buffer address fehenever a buffer 
boundary is encountered. 



2.6.11 k'T F.HFfc. kUt LST (^tite Sree Buffer List;. - 

This coiEsiand *ill cause the data i^rei^eirted on the cata 
lines aiifi tne tLl i^arrty bit to be written into the tree 
buffer list. it infcrins the ril/S oi iree buiiers in receive 
ffleffiory that are available (Free) to store received data 
jackets. I'he uih uses the buffer addresses in the order 
they at;£<i leciii'ueZ and coffibines theiii kith tise 

arite-receive-ffleisory address counter to forai a fourteen hit 
address. 



2.6.12 CLft ffCtf BUF (Clear Receive Butter). - 

This cojBBand yili clear the entire free buffer list, 
used bufier list, and receive status fifo. The coroisand Must 
be executed *henever a free buffer list iJarity error error 
is detected. After the execution of this cooaand the free 
buffer list must he reloade'^ with buffer entries. 



2.6.13 »T ACRS REG (write Address Register) - 

s^hen this runcticn is executed trie ddta lines must 
contain the addrtss of the register or biiffer to be 
accessed. The MiA will save, the address. Ihe transter 
to/froHi the desired register kiili be executed when the "rd 
rey" or the ''wt reg" coniffiafid is yiven. 
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Registers and 
register are: 



buffers availatsle throuyh the address 



ADRS 
(HEX) 

00 
01 



HECISTER/BUFFER 



«T 



Ik 



03 * 

04 * 

05 * 
06 

07 
06 
09 
•J i^ 
OP 

cc 

Oi; 
Oe 
Of 

10 

11 * 

12 

13 
14 
15 



PhV 


ADRS 


SEG 





PHY 


ADRS 


REG 


1 


PIIY 


« r* *■> i:^ 


R Eii 


^ 


PH¥ 


ADfiS 


It EG 


'«>^ 


PhV 


ALUS 


RP.G 


4 


PriV 


Ai-RS 


it EG 


5 


n/a 








n/a 








PH^ 


kT:tiS 


Kfti^ 


A 


Pfi¥ 


AOHS 


r<n*»i 


1 


FhY 


ADRS 


RUK 


^ 


PHY 


ACHS 


pn*: 


"■* 


t^ i-i i 


A i K S 


KQ|« 


■^ 


Ffi^r 


ilLHi 


hUK 


D 


n/a 








n/a 








XMIT BUF 






REC 


^^tNORY »1 




TDR 


UIG LQ 




TLft 


H HI 






COLLISIOh 


1 TtST KEG 


n/a 









S.EC 


RD REG 


X 


— 


X 

V 


— 


A 


— 


X 


- 


X 


— 



X 
X 
X 
X 
X 
X 



X 

X 



16 
thru 



n/ 



it ti/a 
* the enshie link hit in the link 
equal zero tc access these addresses. 



control re'jister must 
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2.6.14 kD RiiG (Head Register) - 

This functicn taiii place the cata of the 
register/buf ter, yncse address is stored iri the address 
rag liter/ onto tne dot a lines. 



2.C.15 i;T REG («rite Keyister) - 

Ihls function will take the data placed oato the data 
lines and write it Irto the register/buffer i»ho£e address is 
stored in the address register. 



^,^ Th^NSHlI FARITV (odd) (TTL Asserted High) 

Odd parity is calculated by the fort and transferred to 
the traiiiiiJiit buffet u^ing this line. The trcnsjgit buffer 
will store the paritj* as supplied and the link «xll checK 

^:::ritv Jhcr. roT'ir, t^e Dutfcr dtnnf, a truncal 13 ion. 



2.t HtCtlV!- DATA fAMlY (odd) (ITL Asserted high) 

Data being read from the receive buffer includes a 
parity bit «hich was generated before the date was written 
liito the uutiei. inis ydrity uit mIII oe coiivtyeo to the 
i^ort via the receive data parity line and «ust be checked by 
the port. 



Page 11 



2.9 TIDING (PLI BUS ) 

The rtlA inteiface requires a clock source tiom tfte port 
for its operation. Trie interface will operate kith a 
ojiniiuuni c>cle period ol 16t: ns as shoun below. 

!< — 352 r,£ max >l 

lo5 ns ffiin 

+ + + 

FOKT CLOCK ! K- 50 r<s->l 

i I min I 

+ ' + + 

! 

1 

FQHT TO «IA l< — 4b ns — >l 

I ffiin f 

COriTRuL +!///! 1///// 

SELECT ! / / ! ! / / / / 

-4. + + 

! 

i-GRT TO filA ! 

+ ——----«- — ---------- * —.—--—— .-f—-^ _.— 

DATA 4 »///• ! !///// 
?AF1T\ ! / / /I I I / / / / 
+ 1 I ^. 

!< — 45 ni — >l 

Nifl TO tUHT I mm ! 

I 

FRO^i CUMTi^UL + — >l !<— 44 ns max 

SELECT ! I 

+ + , ^ + « 

DATA + 1/ / / / / I 1/ / / / / 

PARITY !/////! I//// 

+ 4 ^ «.. + 

JiTi XG POkT 

+ 4. ^ .-. -__+ • 4 

ATT£»ifION t/ / /I 1/ / / / I 

(any) I / / ! 1 / / / /i 

+ -^ 4. ■ +-■ 4 

f i 

— >! I< — 30 ns If ax 

Note that the hlklQ can not be run at slow clock. This 
is (due to tiie tact that the port aust wrrte a byte into 
receive nremory every ti^o port clocks. Since ae are running 

on a 10 l^egabit bus the byte is chanye every 300 
nanobecoiios. it tiie aL i» runiiinq di sioiiK cIock iF#72/2> 
the tort clock is afprox lastly 320 nanoseconcs and if a t 
field bit is set in the r«icroir£:truction being e:xecuted the 
two port clocks will be uiore than 8UC nanoseconds caiisiny 
iuissmg Dyte^j m jaesftory. 
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2.10 iNifllLIZE (TTL, Asserted high) 

This Signal Iroiii the pert is used to initialize the 
link. A pullup resistor ti»ill te provided on triis signal so 
thaty if the port is not installed, the link will not 
interfere with the ni bus. The initialize signal isust be 
asserted lor a miuiamm (tUs) port clock cycles. The 
initialize signal aust be asserted during foyer up and power 
doKn. 
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2. 11 RECiiiVMR / ThA^SMll liTATUS 

rsiese sii^nali. reiiect the atate ot the receive and 
transmit status registers. They are brought out to 
uackylane gins on the ^IJ link Bodule. They are enabled 
aith the receive and transmit attention signals. 



3.U TkA^SMll STATUS REGISTER 

The transmit status register contains the necessary 
intoiiuation: 

1. For the poict to deteroine if the 
link trcnsnsitted the last fratne 

2. For the detection of trarsoslt errors. 

3. To give sorrie idea as to the level 

of activity on tne Giediuoi at the tiae 
of th«» ti ^rsfp } ssi on. 
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Ail bits in tiiis register are cleared by the PLI 
'•initialxze*' signal and by the FLI/Llnk ccaiffland "xajit 
irame". 

The transmit status register bits are valid when the PLI 

siynal "transmit attention" is asserted. 

Transmit status register toriaatl 

76543210 

I TPE I CIFL J IQTL j D£F I LOCE I LCE \ RBI | UbQ f 

i i i i 1 i i 1 I 

the transwit status register contains the following 
bits: 

Lit 

1. RBO retry bit 

2. Hkil — — retry bit 1 

» I ! 6 i i 

1 : 

! ! ! transftitted en first attempt ! 

i u I 1 i transiaitted on second attempt 1 
_ j ^ , 

1110 } transfflitted on > second atteroi^t I 
1-- 

! 1 » I ! failed to transmit in 16 attempts! 

I I i due to repeated collisions I 
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3. LCfc-late cci lislcn-Wften set indicates that a 
collision has occurred after the slot tiKe oi the 
channel has eiagsed. In this case no retrys are 
attempted ard the trarisjuission is aborted. 

4. LOG£-loso at carrier-fchen set indicates that 
earner was aot present on the channel during 
transaiissioi.. A loss ct carrier will cause the 
transmission operation to be aborted. An end-of- 
fraae signal will be generated and trarsait status 
«iii be written. 

5. Dfci^-deffcr-Mhen set indicates that the link had to 
defer to existing traffic on the charnel in order 
to transsiit a frame. 

6. TuTL-tr^insinit on too ioxig-«hen set incicates that 
the transmitter was on longer than it ikouid take to 
transnslt the longest valid frame. This bit is 
asserted after 1536 bytes have been transniitted. 

7. ClF-coliision input lailed-*hen set lucicates that 

♦he trnncrlvcr f?i'!e'^ to arsprt the collision 
heartoeat signal at the enc oi the fra^e 
ti aiiSiiiissiox.. 

d. TPF -transffiit parity error-when set inoicates that 

tne iiiik has detected a parity error i»nile reaaing 
data froffi the transjuit buffer- fehen a parity error 
is detected, the reftiamdei of the tr ensrulssion is 



<xu 



OL ted. 



4.0 RECt^IVE STATUS REGISTER 

The receive status registers are cleared by the PLI 
signal "initialize" or the PLI conoand Reset fcufters. The 
current receive status is lost when the PLl/Link function 
"reset receive atteution" is executed- 

The receive status register contains tht neccessary 
inlormation for the ?ort to tieteraine ii the ircooiing traae 
Mas received and stored properiy. The bits are i 
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receive status rfcgister torffat: 

76543210 
I i^FE 1 BUE2 I BUBl | BUfeC irBUi-E i CRCi I FLE J PFE | 

i I i I i I i i i 

BIT 

1. PFF-fidcRttt Iraitiiny error-iiheri set indicates that 
the lncoBiin<i frame contained a non-integer Multiple 
ol 8 cits a no the ore value at the last byte 
boundary «as xa erroi, 

2. FL£-frame length error-fehen set indicates that the 
tiaae leceived xs ionget then tne longest valia 
frame. 

3. CRCt-CRt error-when set indicates that the CRC 
circuit calculatea iiod CRC on the incoaing frame, 

U rr''r'^-*'i?c fc^*?;;r lir* eritj ->'rer set Irc'lcate^ 
that the NIA coiiid rtot store or completely store 
the incoiiiffiirig traae diic no butiers avcAlabie iroa 
tiie fret- buff.et list, 

5. BUiiO-iJUiier usea i^it Q 

6. BUBl-buiter used bit 1 

7. BUS2-i)utfer used hit 2 

BUFFER iiSEQ FltLb these bits indicate the 

nufflter of receive fcufters used tc store the 
received trsme. 



nuwber o± received 
butters 



4 

6 
n/a 

n/s 

8. KFR-ttee buifer Usi t-siity error-Ihis bit, ynen 
set/ indicetes that the link has stOtted receiving 
trajises due to corrupt oata Iroro the tree buffer 
list. 
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5.0 i-kEE 8Ut LIST 

ihti ffieans by »hich the jort transfeti. free buffer 
addresses to the Hlh receive ffiemory. The free buffer list 
is iffipleaieiited usinq tiio ifieffior^. it is 64 bytes deep. 
Free buffer addresses are written by tne port^ in any order, 
and the fsJA kill use them m the order given. fehen a buffer 
is iiHed or the end or frame is reached, the KIA transfers 
the buffer address fiCE the free list to the used buffer 
list. The free buffer list is cleared by the Pil initialize 
signal or the PLI reset buffer coffijuanu. 

eUFFEfi JiyOkESS FCRMAT: 

Receive aeHiory organization (see link control register). 



b4/256 
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32/512 
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*»here a's = - 31 



I m I m I 

16/1024 I b i b I 

I 2 i Z I 
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! 




1 
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z 


! 


z 


i 



where a's = - lb 

note J Dibz = fiiust be zero. 



o.U RECfclVE BUFFER hEiiO ADHESS h£GIi>TEf( 

The means by which the {sort selects a receive buffer to 

be read. (see »D REC BtJF coocand). The buffer address is 
written by the port as previously read frcn: the used buffer 
list. infe port «iU3t count the oytes read Irofi* the wiA in 
order to d<^termine butter bcundries. Puffer sire is 
determined tiy the receive aieaiory crganizatior selected in 
the link control register. The addrtss register is cleared 
oy the PLI initialize signal. 
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7.0 USEu BUfFtif LISI 

The neant Ly which the port obtains the used buifer 
address as trom the NIA. 

Up to 6 used butter list accesses roay be resjuired per 
receive attention. The nuif?ber of bufteis used to store a 
Iranie is ootaijied irom tiie receive status register. 

The used butter list forsiat is the saae as the the tree 
buffer list foraiat. 

The used buffer list is cleared tsy the PLI initialize 
signal or the PLl reset butfar comffland- 



ti.O LINK CONTROL ^i-GlSTER 

Tilt liiik coiitrol reyiiater t;it3 aie set and cleat ed ds 
described in the enable link control/disable link control 
section. 

once d bit has been set it will regain set until 
clearec. The PLI signal "initialize" will also clear the 
link control register. The bits are: 

link control reqistei forratl 



7t534j210 
I SHE I ^OEl I «QBO I EL 1 GiP I ILE | DTC | ?¥. | 

i i i i i I i I i 



LIT 
1. 



Pf^-Proffliscuous Moce-Mhen set the link «ill not 
reject a frame because of its destination address. 



2. DTC-Disable TransHilt CFC-when set CRC taill not oe 
tjenerated on outgoing frames (used in ioogback 

«?-ode). The ChC geneiatcr circuit is cedicatec to 
the receiver. 

3. IlP- Internal Loopback-*hen set interral lookback 
bill occur iihen the fraae is transaitted. 

4. GWP-Cenerate Kronq Parity-When set the parity 
generator will generate wrong parity or the data to 
t>e (.ritten ir.i th«e receive buiiei. 



EL-fc.nafcle Link-ahen ^ety allows the link to 
ttarsnit cr receive tranes. This bit nust be clear 
when i«ritiny the physical address raffi or writing 
the receive meijiory. 
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6. BIT 5 MOfiC heceive rcewcry organization select bit 

7* BIT b MUBl deceive iBen;ciy ocgaiiization select bit 1 

moe buffer 

1 ORGAMlZiiTION 

! 1 i 64 butters x 256 bjtes ! 

! 1 ! ! 32 buffers x 512 bytes ! 

11 Q i I 16 buffers x 1024 bi-tes ! 

111!! n/a I 



Eiia-EiiGiiie hedi tbeat-fthen set, the heaitDeat signal 
io enabled, when this bit is cleared heartbeat is 
disabled- The tieaitbeat signal is unigue to the 
B40CO transceiver and it is generated ct the end of 
each transB issiori wher the ccilisicn presence 
oscillator is turned on for a short duration. It 
1 *' iTt"n<ip^ to tf^^t top *" 0^ ' 1h ifsf. '*r'?'>pnce circuit 
an<^ Its absence incicetes a faulty h4t00 collision 
oi;nsin<i ciicuit or that the transceiver is not eni 
^MOGO sodel. 



^ • w i i-. i^ i\ i-i o X v> i *^ -ix 

bits <09:00>: TDR: Tiae DoBsain Hef lectoaetry- Valid V^ 



.V 



.V 



only it retry or loss of carrier is set. TOR reflects the ^^a^ 
state ol a counter tbat counts fro» the start of \CP 
transmission to the occurrence of a collision or loss of 
carrier. TDh is useful in locating defective secticrs of 

cable. 

The TDK register is accessed via the address register 
and is a read only register. 



TDR register foris^ati 



1 



! ! i I 1 I I 1 i 

TDR/lo I7i6i5i4!jl2ll!0i 
I I « ( t i I I t 



TLP/hi 



! ! 1 ! 1 1 


1 ! 


i 


1 ! u J C 1 U !F«RI 


19 1 


k i 


* 1 i i !cr i 


! 1 


I 



The transeceiver po«^er states bit {PiR UK) is set to 
zero ir the xcvr power supply voltage is equal to or greater 
than +11.4 voits. Tlie xcvr pouer siitply is noKiiialiy +15.0 
yolts. 
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10.0 PfikSlCAL AiiBfeESS H6M 

The physical address FCiM contains the unique 4a bit 
ETHERNET port address. The kCM is readable by the isort. 



11.0 PHYSICAL ADDRESS REGISTER 

The physical address register is used tc store the 
physical address icr nik operation. It is used fay the MIA 
for screening the destination address of receive data 
frames. The registei is organized as 6 words ot ti bits 
each. It is writable cy the port and ai^ust only be written 
when link enable equals zero {link disablec). 

Physical Address Format: 

NOTE: Both tht physicel address roai and i.hysical 
address register have tne sawe forfiiat. 



i' AH 1 

PAR 2 

PAR 4 

PAR 5 
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i [ 


} J 


I 


ft 
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7 1 
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C ! 


i 


151 








i 






c J 


1 


231 








I 






16! 


I 


311 








1 






241 


1 


391 








! 






32! 


1 


471 








i 






401 



12.0 COLLISION TEST REGISTER 

The collision test register can be litilized oni^ in 
internal iocrhack pcfie. The collision test re*]lster is 

accessed through the yrite address register (aacress 14 hex) 
aao the ut reg ccaftand. It is cleared by the inxtiaiize 
signal or by feriting zeros to the two cortrol bits. The 
collision test register is controlled by port data bits 

aiid 1. 

it ] i \: *• 01 ce t 1 i 1 b J on 1 1 1 

Ihij- hit yhen set Mill cause a collision to 
occur *neafcvet the los. oidei three bits ut a 
transfiiit data byte are all ones. Mote however 
that due tc a s^rchrcniza ticn probieiR between 
ivlAG FCRCft CLSK h (clockeo by port clock) and 
KI«£ 6^Th ii^TE L (clocked by IC lahz clock) 
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that a ccilisior forced at byte 6b (iofci order 

Bits set in bbth byte) is rot ytaranteed to Ue 
a late collision. 

BIT 1 t'reset random nurober generatci: 

This fait/ when set, yili cause ell bits in 
the landofli nuuDer generator to te ail ones. 



13,0 TRAlsS^il RUfrSh 



The transmit buffer is 204b Mords by 10 bits. It can 
store one trape at a time. The buffer is loaded by the port 

using the s.irite transrait butter coBsasand end it is reed by 
the HlSk linic iiihile tran3ijii.ttinQ tue traiiie. Avciiability of 
the transmit buffer to the port is determined by the 
trsnstnit attention signal. 

TRANSMIT BUFFER *GKD FCRM^T. 

9b?654321C 

4 + 4- + + + + -4 4 + + 

! I ! ! ! ! I ! • ! I ! 

ID it' i V 1 i> ID ID ID I i; ! i D I 
! r i i J I I i I i i I 



fctitREi D -= data Bits 
r = parity iiit 

cut = end oi fiaase bit 

The write trarsnit bufier co»»and causes the data, 
parity bit, and end of iraiue bit to be written into tiie 
butfer. That is, all ten bits of a transaiit buffer yord are 
uritten into the buffer location addressed by the transBit 
buffer address counter. The end of frasse bit will always be 
written as zero «itn this cowiaand. At the end of the 
comniand cycle the address counter is cutomatically 
incremented one count. 

The transmit action comifianas are used tor controlling 
the NIA transiijit functions. The four coRffiands which are 
defined undet TLl Interface i^igrais are: 

1. XHIT FRAf^E 

2. KfiijET fX BiiF ALkS 

3. tX hUF DEC 
•i. y,T TX id 

Tht i,oi:t anouid executt tne teT TX KuF comaana -(Itrite 
iLani;:i.it Cufiet tn^ of riais.e Eit)- litiuediate ly after 
coiiipietion oi transfrit butter data loadiry. The cottHiand 
CiUSbS Itie end oi iiaffe Lit to oe written as a one at the 
transmit buffet location currently addressed ny the adaress 
counter. 
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THE XMIT FRAME -(Transmit frame)- Conmand initiates the 
tranijfliit tuiictioii. At tnis tiae the trensmit tufler should 
contain the Irasne to be tcarsnii tted hith end ot irawe bit 
set (see ftajne forfflat). The transait buffer address counter 
la initialized by tne fcii. The kl^ atter octarning the 
iiney Hili transuiit the pteawbie, the compiete datagrasi 
contained m the transmit butter/ and the lovir byte CftC 
tield- Regardless ot tne succesii or failure of the transmit 
operation, transaiit cttention iiili be set and the port «ay 
read the trarsiait status. 

a' >., -~ T ■; t:^ <*• r- «i ''^ v v- n r- f. n r-t r _.,/=■.--- 4. fp -, ^ — ^. ,^ ^ *. r: t -*^ ^ £■ ^ s .^ ^ »* -, « ^. \ 

iilc nooci lA OU4: Mur^s — \nt;i»sl ir<dn;3iiil 1. cui-Afci AuuieS^ai — 

coMificnd initializes the transsit buffer address counter to 
zero. The pert i.houid insure that the counter is reset 
prior to Joadiag a fraffie into the transaait buffer. 

The transfliit buffer can be read by the port. This 
lufiction ii UiefUi ici oiacro^tic turt-cse^i cOO huile 
tr<insmittin«;^ frames to oneself. 
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13.1 fRAFt l-UH*<«AT 

The Iransfflit buffer muht be loaded seqiienticlli? ttom the 
first byte of the irawe to the last b^te of ttie Iraiae. The 
frames loaded into the transaut buffer b^ the tort do not 
include the CRC iielc except fcr loopback tiame&m 

The trame written into the transmit ouffer aust conply 
uith the following fornjat 

IBS fa Isb 

00 ! ! 

• destination ! b bytes 

! ! 

06 ! I 

! source ! 6 bj>te& 

i i 

OC i type i i. D;ytes 

1 1 

I d £: 1 .-3 I 'l 6 - 1 L L y 1 1: ii 

I 

I / — - 

/ ! 

"— ! 

! ! 

! ! 

1/ / / / / / /I 4 bytes 

! / / crc / / ! (iocpback - 

!////// /I frames only) 

f xxxx ! 1 i/yte 

(end ot frafte) 



13.2 PARITV 
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The link will check taiity as the data is being read troin 
the transffiit Duller. Ii an error is aetectec/ tne taiity 
error bit m tl^e transniit status register wiii be set and 
the rercaindet ot the transaiisEicn will be aborted. 



To test the parity circuits the port aust be capable 
generating fcrong parity when loading the transmit buffet- 



of 



14.0 hECEIVh OUFFLH 



ifits receive luettoiy it. iffit>ieftentea Mitn iiAgij apeeo itatic 
raui and is lb, 38-* byled by 10 bits. The fflesiory is organized 
as 6^ bufferii of 266 bytes each (see note). It can store 
trom 10 to o4 trames depending on their size. ror each 

fraaifc stored ii* the receive xuemory, there is a receive 
status byte stored in the receive status butter and troii 1 

to '■; ti;!'f'~r ci ""r r 3r :^ii" rtore"* ir t^e irrri fcufter ll^t- The 
ststus Dulter can store Bt Ecny status woras as there are 
Iraffies stored m the receive nieirory. 
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Where: D = data bits 

P = parity bits 
end ol Iraoie 
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NOTE: 

The receive mensoty nsay ba cjjtionaiiy ocqatlzed an 32 
fculfers oi 512 bytes or as 16 bufrers of 1024 b^ tes each. 
AgQit\, tne port specifies only butter addresses and the Nlh 
autofliaticalljr increjaeats the byte addresses. Ail operations 
reffiain essentially the saae as for the 64 hy 255 
organization 

lor clarity, all discussion of the receive roefflory 
operatioii in this specification «ill refer to the 64 butter 
by 266 bj^te crganiza tioru Statements relating to number and 
capacity of data buffers must be apropriately modified if 
another receive fflentory oryanization is utilized. 



There are tao adcress counters for addressing bytes in 
the receive butters that ate autoaiatically incremented alter 
a read or write operation, une counter is used tor writing 
received data bytes into the receive buffers and the second 
address counter is used for reading data out of the receive 
buffers. The^e two address counters are controlled by the 
tllA and are used for automatically sequencing byte 



Alter towei up ana/ or initialization and oeioie the alA 
:>3S heviun otKiation/ *he yocX aiust Sfccily to the hit that 
ail leceive buffers ir nieniory are available by writing 
bulfer addresses to tne tree builer list (irliU). The Hlk 
utilizes the bulfer addresses in the order received froui the 
port along with eight address bits fcoK the arite aemory 
address counter to Icrui a lour teen bit address loi writiny 
receive loemory. During traiiie reception when a buffer 
boundry is encountered i.e. ,256 bytes have been received, 
the nik will transfer the current buffer address IroHi the 
tree buffer list to the used butter list (FIFO) and use the 
next buffer address on the free buffer list to continue 
writing received bytes into ineiiicry. The HIA uill continue 
m this manner until either tiie end of frafite ui t is detected 
or there is no isore available buffer space in which case the 
free buffer list ewpty (FPLE) bit in the receive status 
register will be set. 

khenever the tcrt receives receiver attention froE the 
iil^, it fflust read receive status, the used buffer list 
addresses, and before issuing read receive burter comscanas, 
it must specify to the Ul& the receive buffer to be 
trani.!eried by Miitiry the buffer adaresi into the receive 
meiaoty read address register. 
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The port reads a receive buffer by writiug the biitfer 
address to the receive tneniory ifcad address register and 
executing the "ceac receive iauiier" cofflUiana. The address 
cotnter is post ircreaiented each tifte the comroand is 
executed. While reading the receive buffer, the port must 
monitor the end of fraroe bit to deteraine the last byte of 
the franse. The ^ort niust keep track of the nuaber of bytes 
read out of the receive buffer. If 255 bytes have been read 
out and the «nd of traaie bit uas not detected, the port aust 
write the next buffer address pointer to tfte MeiBory read 
address reyister befcre reading r«ore receive data bytes. 
*hen end of frame becoases asserted, the previous read coBBand 
contains tae last byte or the traffle, 

Ihe tilk receive control does not keet track of hoii full 
the receive memory is. It is the responsibility of the port 
to maintain the free buffer list and to read or discard 
received frasies. ii tnere ate no outter audiesses on the 
free buffer list the Hlk will indicate free buffer list 
empty (FRtLE) in the receive siatus. 



14.1 P/iKlTV 

A parity bit is i,ir^cr:ated en t^,€ data ^jrior to the 

receive bufiet beiiy tatittefi. The pott aiust check the 

parity when reading tne receive cuiier. To test the parity 

circuits, the parity generator will generate wrong parity 

when the wrori§ parity bit is set in the link control 
reijister. 



14.2 FORT feKlTE TC SECElVg BUFFER 

For diagnostic purrposes the receive buffer can be 
aritten by the pott when the link enable bit in the link 
control register is equal tc one (link disaDied).Mote 

iioiievei the paCity logic in this ffiode will generate 
incorrect parity ii^hen reading a location that yas written 
with 3 data pattern containing en even number of ones. This 
probiere is overcome In the diayrostics by expecting parity 
errors Mnen reading a location that was britten liith an even 
nuffiber of ores and expecting no error iiihei; reading a 
location that fas written i»ith an odd nunsber of ones. 
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14.3 FRA^'fc F 0km AT 

«hfcn reading a fianie from the receive butter the data 
uill oe presented sequentially trooa the first byte of the 
fraae to the last byte ot the iraae. 

uiSij Isb 

00 ! i 

I destinatior I b Dytes 

i I 

06 I ! 

I source ! 6 bytes 

! ! 

OC I i-yt't - i i>y teia 

OE ! ! 

! i 

I data ! 46-1500 Dytes 

I 

I , 

' / i 

— . I 

! ! 

I » 

I I 

! crc I 4 byteij 

I I 

! xxxxxxxx ! 1 byte 

^. (end of fiaffle) 
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15.0 TRA^^SNITTIs^G MULTICAST FKANE3 



Ifihen trcnsffittiry multicast flames, the port »ust 
deteiaiine it this yort ii> included in the ttuiticast address. 

if tnis i-ort lis r;ot included, no additioiiaj action is 
tequired after tlie tiaisie has beer) transaiitted. 

It this port is included, the frane Hiisst be read trosa 
the transiijit jjyftec and apt'eisded yith 4 bytes tf data (to 
account for the CRC) after tne fcaBie has been tt arsmitted 
(transmit attention assarted). 

The multicast frame yiil, it transmittec znd received 
correctly, be stored In this ports receive buffer. The 

receive iitatui wiii incluue a CaC error. 



15.0 KECEiVING LOOPi^ACK TYPfc tlUHES 



These iocFback t^T*^ freir'es are traces trial are received 

iiuuj the ft i um> ana uiUSL ue turueu around uxiC ti aiji>iaitteu 
b^ick tc the ^. ei.i'er. 

fchen a ioopDack iraffie is received the port can leave it 
in the receive buffer until the transmit buffer becomes 
available. *heii the trani>aiit buffer becomes available the 
poit cau liiCVci the iitajotity ci the fraae to the tran^Esit 
buffer using the "rec to xmit bur" coMRjand. Inis coffiitand 
allows the port to move the data at a 1 byte i*er cycle rate. 

The port Bonitors the ena of frarae signal i«nile Koving 
the loopbaci< fraise iront the receive butter to the transiiiit 
buffer. '?Jhen the end of Iraree signal becoiees asserted It 
aieans that the ioopbacR treroe with the CRC and 1 byte of 
aiiscellaneous data have been i«ritten into the transaat 
Dutter. At this loint, the transirit buffer adcress counter 
must be nsovec back 5 counts before the at end of fraape and 
xrait fraise cofflntands ate given. This is done bi the port by 
executing the "dec xirit adrs" coBffland for live cycles. This 
functior is necessary to j^r event the CHC from being 
transmitted us Part of the trame. 



17.0 tLi-XX INTLHFACg RtCtlVt StQUEhCE tLL« DI^GRim 

FGi. FtCiiyihC k Fh^?.fe. 11 UCtS ULl TAKfc IML CL^iS lu Efi iSl lOfi 
TnL r.PTllAL ySi: ,;*•' Tfc. r'^?-t FUFj-s-y LIST A^U USED BUtFc/? 
LIST. 



I STiRT J 






! HCVR ATTENTlLft ? I- 

V YES 
I H£^0 RCy STATUS 1 



! 

! 

— > f^i 



¥ 



IRD USED eUF ADRS LSTI 
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i tNLOAP FRA?»F ? \ 



wD 



!<- 



IHT cur ACRS IC Rt:C MEi^! 



I 

! YES 



t 

¥ 



NO 



I LHU Ui yUF? 1 



i fttiiC rtCV BUFF tin I 



END GF PRIME ? 



NO 



I 
I 

t 
I 

i 
I 



! DISCARD LAST E¥T£ !• 



I 

y 



I Rbi,ET kCV ATfEWTION t 
1 OOSc ! 



-> 
i 
I 
I 

I 

i 
I 

! 

i 
i 
I 
{ 
I 
! 
1 
1 
! 

y 



I MT FRAME BUF I 

'>i *DSS TG FREE I 

J BUF LST ! 



i 



Page 31 



18.0 PL1-J<X INTtRFACt TRiiNSMiT SEQUENCE fLO* DIAGRAM 

! START ! 

{ 

j < 

y I 
i 

I LQi^D XMIT BUFFER ! I 
— -^ i 

I 1 

V ! 

1^0 I 

! ^AS IT LAST E¥Tt ? f > 

i 

<» 

i 

i 

i<-_^ 

¥ I 
i 

! XMlTft ATTEf^TlOf^ ? i ^ fiiO 

! ^ES 
I 

¥ 

! Kt^D X«IT STATUS ! 

I 

I 

¥ 



19.0 NI-LIMK MODULE FlNGEk Plti SIGNAL ASSlGhMEKTS 

note: SIGUAL hhf^Eb Ql'iEU If, PARENTHBSIS AR t THE Nl-LINK 
MODULfc SIGNAL HkkE, CNL¥. ALL OTHERS AKE IHE BACKPLANE 
SIGNAL UkUE USED CU IHE JUPITErt SVSTEM. 
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I/O I'TkS 

PIU PREFIX POS 



TVPES 



SIGl^AL KAME 



fil 


«1A 


A 2 


«IA 


A3 


NIA 


a4 


NIA 


Al3 


NIA 


Al6 


WIA 


a23 


rt lA 


A 33 


nIA 


ft4j 


hlh 


A51 


nik 


A61 


SIA 


a7z 


NIA 




::u 


A82 


isIA 


aBo 


J.IA 


AQD 


;.1h 


Ayi 


NIA 


A92 


NIA 



IIG 
II¥ 
TIV 
TIG 
IIG 
IIQ 
lii, 
TIG 
ilG 
■IIG 
TIG 

TIG 



T 1 1/ 

ilG 



UC 

GUD 

+5.€V 

+ 5.0V 

GND 

GND 

G^L 

GND 

GND 

GNC 

GUI 

GND 

crc 

GND 

tR,NC/+ Ij 
+ 5.0V 
GMU 



L fc/ NC jf G 



{»d:3 



bl 


i^lA 


B3 


KIA 


B4 


NIA 


bl3 


MIA 


bio 


f«iA 


B20 


HIA 


t21 


NIA 


t322 


MIA 


823 


SIA 


1:24 


Nil 


b25 


in 1 X 


B2o 


HlA 


M27 


tilk 




:uh 


e3i 


blA 


,.-- '-i ,- 


?-:lA 


133 


::IA 


iu4 


til A 


i ■ 3 5 


{.Ik 


t36 


Hi A 


fc37 


j;iA 


046 


fa A 



IIG 

TIV 
l'I¥ 
TIG 

TIG 
fOI 
10 1 

lOI 
XIG 

Tni 

TO I 

IQI 

TQI 

TCI 

Tl 

i 1 

.f. r .- 

TI 
II 
TI 
TI 

iiy 



+ 5-0V 

+5-0V 

GND 

GI<C 

FOfiT 

POkT 

irORT 

GNC 

PORT 

FORT 

fOfcT 

PORT 

FQI^T 

LI&K 

L 1 fS S<, 

f *> T<, 

U .-■ L- 

LINK 

INITI 

LliNK 

4 5. OV 



CSy,C^3 30ATA H 
CS/,CN3 3D At A 1 H 

CSy,CNJ JI.ATA 2 H 



LS,,£M2 

LS„LU3 

CS„CN3 

L3,,LNJ 



ID AT I 

IDATA 
JDATA 
3DAIA 

3DATA 
3C0NTHQL 

JLUN'f HOl. 



3 
5 
4 
7 

6 



LSjfLUl JtCNTRQL ^ h 
ALiZE tS,,tN] Jti 
i.S,,CN3 JCO^TftQL 3 H 
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ti47 MlA liy +5.0V 

c61 MA TIG GnD 

863 nlk TI ILIL £S„tl^3 3XMIT STATUS H 

(SB7 H) 
L54 1^1^ U iLlL LSj,Lni JJtMIT ATTENTION (1)H 

(X*^IT ATTENTION (1) H) 
B71 hlk tl POhT LS,,LMJ JCLK H 

L72 I*IA TIG GNC 

B79 Hlli TIG G^^D 

* B8e klk TI i.,NC,FLi CS,yCli2 3END OF FRAI4E H3 

(Et.D OF FRAME H) 
B90 MIA TIG GND 

ij91 NlJS 111/ +5.oy 

B92 Nlii TI» +5.0V 

B93 Hlk TIG GND 

B94 hIA TIG GND 



CI 


WIA 


,.-_) 

i. -..- 


fit. 


C4 


NlA 


C5 


i^lA 


Co 


KI^ 


c7 


«IA 


CB 


MIA 


C9 


HI A 


€10 


Ulh 


Cll 


itlii 


C.12 


Ulk 


G14 


UlA 


C15 


NIA 


C16 


NIA 


€17 


.MIA 


cib 


Ulk 


C19 


WIa 



C20 



NIA 



C21 


NIA 


C22 


filA 


C23 


SIA 


C24 


f»IA 


€25 


^ilA 


C26 


KlA 


l2'/ 


N 1 J^ 



C2B 



ft ifc 



TIG 
?1V 
TI¥ 

II 
TI 
11 
TI 

TI 
Tl 

IGTI 

TOTI 

TOT I 

lOTI 

TIG 

TOTI 

TCTl 

TI 

XI 

TOTI 
TOTI 
TIG 
II 

TI 

TI 
ii 

TI 



GNC 
♦ 5.')V 

+5.0V 

Lt>,,pL.l 

-PLI £S 

LBx/i-Ll 

LB,, PLI 

CE/,PLI 

LB,, til 

L8/P0i^T/PLiJ 

£B^P0RT^PLI3 

LB,fOUT,tLll 

t8,PQRT#PLI3 

GNO 

LB^PCRT,PL1J 



3INIT1ALI2E LS^^Cin 
,,Un IS ELECT H 



Td 



jLim 

JLlf^K 
JLINK 
3 LINK 



LS//tNJ 
CS/,CNJ 
£S,,CN3 
LS,,LU1 

L£,,CN3 
CS,,CN3 



JCONTROL 
JCUiNTKOL 
3 CONTROL 
3C0NTR0L 

3£ATA H 

3DATA 

3DATA 

3yATA 



1 
3 

4 




1 
2 
3 



PAR H 






tS,,CI<3 30ATA 6 H 
Cfc,P0RT/PL13 Li3,,LUl JDktk 7 H 
PLI CS,^CN3 3TRANSMIT DATA 
(XWIT P^RITV H) 

PLI tS,/CM3 3R£CfeIVE DATA PAR H 
(L RC¥ PARITY K) 
tfi,PORT,PLI3 C£,,C«3 3DATA 5 
i:P,PCRT/PL13 ES,,CN1 JCATA 2 
GNC 
CB^PLfcl C3^,CS3 3CLK/PL1 CS,,CN3 3CLK3 ii 
PLI BUSE BUFFER B H 
(Flf'S ii) 

PLi LS,/Cr«J 3X*'/TR ATTEfsTION (DH 
hC)ih but ^ FULL H 
(RhC ATTN) 
PLI RCVF BUF 8 l-ULL h 

(FLf: h) 



TO BLCQHt LB,i^C,PLl tS, ,LN3 3END Ut tRkH^E HI 
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C31 


Nl^ 


C3i 


hlA 


C33 


UJH. 


C3b 


UlA 


C37 


HlA 


€38 


hlk 


C41 


Ulh 


C42 


«IA 


C43 


NIA 


C44 


NlA 


C45 


[»IA 


c:46 


a lb 


C47 


UIA 


f '1 p 


rlh 


C51 


NIA 



TI 


PLl FIR£T BUFF ti 




(CbCt h) 


Tl 


ill EUSfc BUflrcR A H 




(FBUFK B) 


TIG 


GND 


TI 


PLI CHC aRR ti 




(Lce h) 


TOTI 


XMIR CS//tNJ IbUSY H 




(FPE H) 


11 


ACK LS,,Uil IB 




(LCc a) 


TI 


XMIf £3,^CIO JABQRT h 




(DE ti) 


TI 


CDJi LS,,LU2 lb 




(Se5 H) 


TI 


PLI CDB H 




(Clt rii 


TI 


XBUF tS,,tliJ JtE H 




(TFE ti) 


'il¥ 


-5.2V 


TIV 


-S.2V 


TiV 


-5.2V 




-^•'C 


IGII 


CDfc LS//tfi] JH 



(CIF iii 
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1 


TriE 


t GLLGislfit 




Ih 


iS AhF 


liiF CC^IiECTCJ^ tOf THE BilCKPLAliE ! 


! 


lU t 


■ULKHcAD 


TRA 


yiii 


XtiVEk 


CABLt. 


i 




C53 


i*lA 










Z 


SiilfcLD 




C54 


WlA 










T«P1 


ex DATA IN LHl B 




Cbb 


«iA 










- 


KeStHVEi; 




C56 


Ulh 










T«P2 


-fiJC DAl'i! in tNJ H 




C57 


,NU 










- 


ItESEKVEL 




C58 


NIA 










- 


RESERVEiJ 




C59 


lUA 










T^Pi 


D£T tNJ li 




C63 


^lA 










- 


FREE 




C60 


NIA 










Ifepl 


CLSN D£l Lftj H 




C6i 


Hih 










TIG 


GNC 




C62 


filA 










T«P2 


-CLSh DtT tN3 H 




C64 


«IA 










- 


CB/-DET H,Pnv^ER HETURN XC 




t65 


I^I^ 










~ 


PC»tK AC«i< £aJ PuS 




C66 


Ula 










TsFl 


TX CAIA GUT £f^3 d 




C67 


laA 










- 


POkES RtTUfiN XCVft CNJ t^EG 




C6d 


i^lA 










rfc^p2 


-TA UATA out CN3 H 


1 


L^iJ 


EACKfLAN 


t 


T 


G 


blLl^hLPu CAaLE 


t-lNS. 1 



CNl NEG3 



C72 


KIA 


L79 


NIA 


Cfc.i 


iilA 


to:; 


«ii4 


ces 


NIA 


C87 


Ulk 


C89 


:ai^ 


C90 


NIA 


C91 


NIA 


cy2 


ivlA 


C94 


NIA 



TIG 

TIG 



TI¥ 
TI¥ 
I IV 
1 1 V 
fISG 



GNL 
GND 
L«, 
Lfc, 
LB, 

LB, 

- c; 

+ 5. 
+ 5. 

G!iD 



«C/AL APi£«. 

fcC/A£APTER 
JsiC/ALAPTER 

2y 

2V 

ov 



LS//£hJ 

Lh,,LnJ 

L'S,,Lni 

LS,,LH2 



JCODE 
JCliDE 
3C0DE 
JCODE 



is J 
hi 
hi 
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20.0 TRAf^SCiiltftft CAcLt CUhtHtCICRS 

THt UUNNtCTOKS USED AT Tut tt.OS LF TbL TKANiCEiyEfi CABLE 
SHALL BE 15 COKDUCTCR 'D' SUbMlNl ATURE TYPES (Cli^CJi TYPE 
DASH-15). IHb END GP Hit CAbLE THAT WAXtS WITH THE 

TRANSCEIVER f«UST OSf il FEM/!LE CONhtCTCfi ¥lTti I SLiUE LOCK 
ASS£I«BLY (CINCu TYi-e LA 51220-1 Ok EC^UlVALiiNT). THE 

TRANSCEI¥£R KUSI Pi^OVICE A ^ATI!^G MALE CONNECTOR »ITH 
LOCKING POSTS. THt OTHtP LNL OF THE lF<ilftSt£IVEK CABLE 
(WhICH MATES «ITL k FEMALE CC&NECTOR AT THE STATION) MUST 
USE A MALE CONfiECTUK kITil LOCKING POSTS (CINCi. llPt. D 53018 
OR EQUIVALENT). THE STATION MUST PRCVID£ I l-'EHILE CGNIsfcCTOR 
alTH TiiE SLICE LOCK ^SSS^ELY. 



iiO.l IH i4?JaCi; l¥t K CALLe CUftlitClCt* til* AJbliahhtUl 

THE tlti ASSIGNMENT IS GIVEM IN THE FOLLCblMG TABLE: 



1. SHIELD (SEE NOTE) 

2. COLLISION PRESENCE + 9. COLLISION PRESEKCE - 
o. IRiiNS^^lT ♦ 10. TRANSMIT - 

b. ^hCElVt + 12. kfiCEIVE - 

o. rCiiEk REIUKt'i 13. i'ukLH 

/ • h r i »,., n v t. iJ i 4 . »-t £ c; t- ■;< ¥ c, i^ 

tt. KfiiFkyEu 15. Hr:StKVf*ii 

note: SHIELD MUST cE TEF^l^iATED TO CCf^SfcCTCR SliELL A3 
*ELL AS PIN 1. 



